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ELECTRONIC IDENTIFICATION AND REMOTE
TEMPERATURE MONITORING IN LIVESTOCK MANAGEMENT
AND DISEASE CONTRCL

Seawright, G. L. and Holm, D. M.
Los Alamos Scientific Laboratory,
Los Alamos, N.M., USA

INTRODUCTION

Since 1973 the Los Alamos Scientific Laboratory, of the U.S. Department
of Energy, and the U.S. Department of Agriculture have cooperated in the
development of an electronic identification and temperature monitoring syst:m
for widescale use in livestock. The system was developed to provide the live-
stock industry with an efficient method for animal management and disease
detection and to provide regulatory agencies with a computer-oriented method
for detecting diseased animals in commerce and tracing them back to their
source. In this paper, we describe the system, summarize results of long-
term experiments in cattle, and present plans for field trials.

SYSTEM DESCRIPTION

The elcctronic identification/temperature monitoring system consists of

8 passive (no batteries) transponder which is implanted under the skin of the
animal and a remote interrogator/receiver (2). The transponder is energized t:-
8 beam of microwaves (”'2 MH;), sent out from the interrogator. The transponder
c¢ircuitry modulates the transponder's reflection pattern in an encoded manner to
glve identification and temperature. The same antenna on the interrogator is
used for powering the transponder and receiving the low frequency (10-40 K H,)
encoded back scatter signal. The hardware can be portable (hand-held) or fixed;
depending on the applicatior and degree of automation desired, and the data can

be read out directly or storel in a computar-compatible format.



The temperature fecature permits tcmperature measurements to be made at a
distancc from unrcstrained animals. It can thus aid in the agtection of dis-
ease and stress and perhaps ovulation and impending parturition. It may also
find use in selective breeding programs by identifying favorable temperature
markers in disease and stress-tolerent breceding stock (3).

The identification feature can be used for individual animal managcment and
can also form the basis for an international livestock identification scheme.

A 15-character identification code, suitable for an international scheme, has
been proposed by the International Livestock Brand Conference and the National
Electronic Identification Board (NLEIB). The latter group is made up of members
representing all major livestock interests in the USA and is concerned that a
systcem be marketed that will serve the "national needs.'" Each character can be
one of 10 decimal digits or of six alphanumeric characters; with this code, all
of the major livestock animals in the world could be individually identified.

The actual assignment of the characters will be madc fter further study in which
the cost and benefit of different formats have been considered. The technical
feasibility of 15 characters (64 bits) has been ."“onstrated by a simulation with
current units having three characters (16 bits) of identification. This requires
the interrogator to get the same answer eight times before it indicates a reading.

The NLEIB has proposed a set of minimum functional specifications that a
National Electronic Identification System should have to satisfy the major nceds
of the livestock industry. The proposed (1) specifications are as follows:

1) suitable for dairy, fecdlot, salesbarns, performance testing, slaughterhouses,
and rcmote locations (no AC power); 2) threec-meter range; 3) conforms to safcty
standards; 4) ten-year lifetime of transponders (95% survival); 5) ten inter-
rogations/day of transponders; 6) interrogation time less than 1/2 s; 7) cr-

ronecous rcadings less than 0.1%, 8) moving animals (24 km/h) read 99% of the time



9) implantable transpondérs must be sterile, small cnough for calf implantation,
biocompatible, and nonsurgically implantable; 10) concurrcnt identification and
tempcrature readings; 11) 64-bit memory, 1S positions, with 10 numbers, six
letters each position, 12) no dupiicatcs, 13) readable in frozen animal; and 14)
tempcrature readings should span 30-45°C with a resolution of + 0.1°C and ac-
curacy of reading of + 0.1°C.

This code will permit automated management.of herd health, genetic and
production records and can also be used to control the quantity and compositior
of food intake for individual animals. Where diseased animals are found at
slaughter plants or at some poiﬁt in their pathway through commerce, the code
will permit disease control agencies to conduct computer-assisted traceback to
the herd of origin.

ANIMAL EXPERIMENTS

Long-term experiments have been conducted in cattle to determine if im-
plants migrate from the original site and to evaluate electronic performance
ovor long periods of time.

Six temperature-only reading transponders were implanted in cattle at
the National Veterinary Services Laboratories in December, 1975. One trans-
ponder was impianted in the pelvic cavity, between the sacrum and rectun,
and five others were implanted subdermally behind the withers, 2-3 inches
from the topline of the animal. Four of the subdermal implants werc installed
ventral to a horizontal incision and one was implanted caudal to a diagonal
incision.

As shown in Table I, the pélvic implant (AIT1) and 3 of 5 subhdermal im-
plants (A4T2, ASTS., and A6T3) have functioned properly for at least 2-1/2
yerrs. The subdermal implant made through a diagonal incision (A3T4) cjected
in seven months but it was functioﬁing properly at six months when it was last

tosted.
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The remaining implant (A2T6) was working properly at six months, shortly before
the animal died of unrelated causes.

These observations indicate that implanted transponders can provide re-
liable, maintenance-free tempcrature measurements over reasonably long periods
of time.

FIELD TRIALS

Because laboratory experiments have confirmed the technical feasibility of
electronic identification and temperature monitoring, plans are now being
made for field trials in various user environments (1). Priority in the
trial will be given to dairy and feedlot cattle. The field trials are scheduled
to be started in 1979 with commercially built equipment at five sites and with
equipment built by our laboratory at one site. In these trials a total of about
800 transponders will be tested.

The experiments will be designed to evaluate the instrumentation under
field conditions and to deteimine if the system is cost effective to the user.
Because fever and heat dotection are important variables in determining cost
effectiveness, it is important to find out how accurately subdermal temperatures
reflect these events. To investigate this question, some animals will be instru-
mented with additional equipment that consists of battery-powered transmitters
and a radio receiver to simultancously monitor subdermal and deep body (ear
canal) temperatures. Each of the transmitters continuously transmits tempera-
ture data at a unique frequency to a remote receiver, which can be placed up to
1 km away (4). The receiver monitors each transmitter in sequence until tem-
peratures of all animals have been recorded and then it repeats the cycle. Bat-
tery-powered transmitters will be used because, unlike the I.D. system, continuous
temperaturce measurements can be made up to 1 km from the animal, regardless of

the animal's location relative to the receiving antenna. Because the identity



of the animal is provided by the transmitter frequency, only a few thousand

animals can be identified in this manner. Also, the batteries need replace-

ment about twice per year.

Commercial manufacturers of the instrumentation have been involved in the

field trial to expedite the transfer of technology to private industry. We

expect the field trial to provide information that will be valuable in guiding

future development and application of the concept.

CONCLUSIONS

The system described here could form the basis for an international live-

stock identification system with disease detection capability. Veterinarians

throughout the world should start to consider how widespread use of such a

system could alter their approach to food animal disease control.
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TABLE I. Transponder Implant Summary

Animal Implant Site Incisions Disposition
AlT1 pc? Diagonal Working, 2.5 yrs.
A3T4 ppPs® Diagonal Ejected, 7 mos.

A2T6 DPS Horizontal Working, 6 mos.©
A4T2 DPS Horizontal Working, 2.5 yrs.
ASTS DPS Horizontal Working, 2.5 yrs.
A6T3 DPS Horizontal Working, 2.5 yrs.

qpelvic cavity.

bSubclermal dorsal postscapu.ar region.

CCalf died 6 months after implant from unrelated causes.



